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(57) Abstract 

The invention lelatcs to a drug composition for the regulation of bowel activity, which composition contains linseed crush. According 
to the invention, die Imsced crush has been fabricated by removing part of die oil contained in linseeds via cold pressing, crushing the 
substantially compact linseed pulp cake or pellets obtained by pressing and separating from it the portion of crash tfiat has a granular size 
of 2-5 mm. Moreover, the invention relates to a procedure for the fabrication of die drug composition. 
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. LINSEED DRUG 

The present invention relates to a drug com- 
position as defined in the preamble of claim 1 and to 
a procedure for the manufacture of a drug composition 
5 as defined in the preamble of claim 7. 

In the early 1970 's, widespread interest in 
the fibrous material contained in food and its clini- 
cal importance was aroused. Based in the first place 
on epidemiological investigations, suggestions rela- 

10 ting to the causal connections between many diseases 
and a low fibre content of food were presented and 
such diseases were termed fibre deficiency diseases. 

Ailments of this type associated with the 
working of the alimentary canal include e.g. constipa- 

15 tion, irritated-large-intestine syndrome, diverticulo- 
sis and haemorrhoids. Fibre deficiency is also consi- 
dered to have a connection to hyperlipidaemia and di- 
sorders of sugar metabolism. It has also been sugges- 
ted that there is a correlation between certain types 

20 of cancer in the intestinal area, e.g. cancer of the 
large intestine, and the amount of fibre contained in 
food. 

•Food fibre* refers to that part of our vege- 
table diet which cannot be decomposed by the digestive 
25 enzymes and most of which is passed undigested through 
the alimentary canal. 

Chemically, food fibres can be roughly divi- 
ded into major subclasses, the most important of which 
are cellulose, hemicellulose and other polymeric car- 
30 bohydrates as well as lignin, which is not a carbohyd- 
rate. Intestinal bacteria are able to decompose a con- 
siderable part of polymeric carbohydrates, but they 
are generally unable to decompose lignin. 

As to their physiological properties, fibres 
35 can be divided, into gelling or water soluble and non- 
gelling or water insoluble fibres. 

Gelling fibres include e.g. pectin, guar gum 
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and psyllium, .which is obtained from the plantago ova- 
ta plant and generally used, as fibre raw material in 
fibrous preparations registered as drugs. Apples, le- 
mon fruits and oats preparations also contain plenty 
5 of gelling fibres. 

Of the non-gelling fibres, among the best 
known is the bran obtained from the husks of cereal 
grain, e.g. wheat bran. Non-gelling fibre increases 
the bulk of faeces and normalizes the time of passage 

10 of food through the bowel; if bowel activity is slow 
(constipation), the presence of fibre will accelerate 
it, and if it is too fast (diarrhoea), fibre will re- 
tard it. Normal bowel activity is not affected by the 
presence of fibre. Gelling fibres absorb cholesterol 

15 in the bowel and increase its secretion inro the fa- 
eces, thus reducing the cholesterol level of blood. 
Fibres are also described as having beneficial effects 
on the stabilization of the blood sugar balance. 

'Bulk-laxative' refers to a purge that ■ in- 

20 creases the contents and bulk of the bowel and is duly 
registered as a drug and used for certain indications 
approved for this preparation. 

Bulk-laxative drugs are substantially diffe- 
rent from natural products sold freely as foodstuffs, 

25 because the requirements relating to foodstuffs and 
those relating to drugs are completely different. 

Among the commonest uses of bulk-laxatives 
are treatment of constipation, irritated-large- 
intestine syndrome and diverticulosis and its use for 

30 softening the faecal mass after surgical operations. 
Further, bulk-laxatives can be used as a form of auxi- 
liary treatment in the case of hypercholesterolaemia 
and mild diabetes. 

Prior-art bulk-laxatives are usually in the 

35 form of fine-grained powder. One of the best known 
bulk-laxatives is psyllium, which is obtained from the 
plantago ovata plant. A problem with prior-art prepa- 
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rations is that they generally swell quickly while 
still in the stomach, so their effect in the intesti- 
nes is quite weak. Moreover, the amount of water they 
absorb is small. 

As is known, linseed husks are a good fibre 
product for the regulation of bowel activity. They are 
relatively easy to husk, but separating the husk from 
the core after the husking is economically nearly im- 
possible because of the identical size, weight and 
shape of the husk and the core. For this reason, lin- 
seeds are currently powdered without husking into an 
oleiferous mass which is finely pulverized and there- 
fore also produces a quick effect in the stomach. Sin- 
ce the mass already acts in the stomach, it has only 
15 minor properties affecting bowel activity. 

The oil content of linseeds is usually 35 - 
40 %. I'iecause of the oil, powdered linseed mass soon 
gets rancid, which is why various additives to be 
mixed with it have been developed, such as zinc and 
vitamin B, which prevent decomposition. In this case 
the fabrication and preservation should also be effec- 
ted in protective gas. 

The object of the present invention is to 
eliminate the above-mentioned drawbacks. A specific 
object of the invention is to present a new type of 
drug composition applicable for the treatment of a va- 
riety of disorders in bowel activity. Another object 
of the invention is to present a composition that is 
able to absorb plenty of water and does not swell un- 
30 til in the bowels. A further object of the invention 
is to present a product that keeps well without addi- 
tives. 

As for the features characteristic of the in- 
vention, reference is made to the claims. 
35 In investigations relating to the invention, 

it was unexpectedly found that the linseed pulp left 
over when linseed oil is produced from linseed via 
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cold pressing^ if crushed into a suitable granular si- 
ze, is well applicable for the treatment of functional 
disorders of the intestine. It was further established 
that the granular size of the crush has a significant 
5 effect on the water absorbency of the crush. Linseed 
crush powdered to a granular size as provided by the 
invention was found to have a good water absorbency 
and in addition the absorption of water took place 
over a long period of time. 

10 The drug composition of the invention for the 

regulation of bowel activity, which composition con- 
tains linseed crush, is characterized in that the lin- 
seed crush is fabricated from linseeds by removing 
part of the oil contained in them via cold pressing, 

15 thus producing a relatively compact pulp. After this, 
the pulp is crusned and a crush fraction having a gra- 
nular size of 2 - 5 mm is separated from it. In this 
way, insufficient granular sizes and powder, which 
would not keep well and which would produce an effect 

20 too quickly and therefore in the wrong place, are re- 
moved from the pulp. 

In the procedure of the invention, inspected 
and controlled linseeds can be moved e.g. by means of 
a closed screw conveyor system to a press, e.g. a 

25 screw press, by means of which the seeds are pressed 
so that part of the oil contained in them is separa- 
ted, thus producing linseed oil and linseed pulp, in 
the form of relatively hard pellets, measuring e.g. 1 
cm X 1 cm, to be used as raw material of the drug com- 

30 position of the invention. The compressed linseed pulp 
(pellets) is crushed e.g. in a roller mill. After 
this, the desired crush size is separated e.g. by 
screening, using e.g. a drum screen. By using stepless 
screen adjustment, the desired granular size can be 

35 defined very accurately. 

The water absorbency of the linseed crush is 
generally at least 6 g, preferably at least 8 g / 1 g 
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Of dry matter of crush. 

Maximal water absorption by the crush is ge- 
nerally reached in 3 - 10 hours, advantageously in 4 - 
9 hours, preferably in 5 - 8 hours. 
5 In an embodiment of the invention, the amount 

of linseed oil in the linseed crush is 5 - 30 %, pre- 
ferably 10 - 20 %, e.g. 15 - 18 %. During cold pres- 
sing of linseed material, some linseed oil remains in 
the linseed pulp produced. By adjusting the pressure 

10 used in the cold pressing, it is possible to regulate 
the amount of oil left in the linseed pulp crush - 

In an embodiment of the invention, the lin- 
seed crush is coated with a coat retarding the ab- 
sorption of water. The coat may consist of e.g. a 

15 sweetening agent, e.g. sorbitol, lactose, saccharose, 
glucose, cyclamate or any other applicable coating ma- 
terial. 

The granules of desired size according to the 
invention may be packed e.g. in plastic bottles provi- 

20 ded with a gas-tight intermediate cap. The various 
stages of fabrication can be carried out under a pro- 
tective gas to prevent oxidation of the linseed oil. 
The protective gas used may be e.g. nitrogen or any 
other protective gas applicable. 

25 The invention has significant advantages over 

prior art. Since the seeds are pressed so as to remove 
part of the oil, a fairly hard and compact pulp is 
obtained that is easy to crush into a suitable granu- 
lar size. Granules of suitable size form "capsules" in 

30 which most of the oil is contained and thus does not 
come into contact with air. Therefore, according to 
tests, the pulp can withstand even long times of sto- 
rage (over 12 months) without getting rancid even if 
no preservatives or protective gases are used. In this 

35 way, a product is obtained that both keeps well and 
has a suitable granular size, in other words, a pro- 
duct that mainly produces an effect only after getting 
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into the bowel. 

Conventionally, the. processing of seeds con- 
taining oil is performed at a high temperature^ which 
has a detrimental effect both on the substances in the 
5 husks and on the fatty acid composition of the seed 
core. According to the present invention, the seeds 
are pressed without heating them (= cold pressing) , so 
the oil contained in the seeds can be removed without 
producing detrimental effects on the fatty acid compo- 

10 sition or the substances in the husks of the seeds, 

The linseed crush of the invention has a bet- 
ter water absorbency than most other corresponding 
preparations available on the market. Further, the ab- 
sorption of water takes place slowly, which means that 

15 the crush will only absorb water and swell after get- 
ting into the bowel, as it is intended to, and not al- 
ready in the stomach, as f ine-griined powders avai- 
lable on the market do. Some of the intended effects 
of a bulk-laxative cannot be attained if it swells 

20 completely already in the stomach. 

In addition to the insoluble fibre in linseed 
crush acting as a laxative that increases the bowel 
contents and is applicable for the treatment of cons- 
tipation, the soluble fibre has the effect of absor- 

25 bing cholic acids, thus reducing the blood cholesterol 
level and stabilizing the blood sugar balance. Unsatu- 
rated fatty acids (omega-3 and omega-6) and vegetable 
sterols, which are abundantly present in the oil re- 
maining in the crush, further enhance the cholesterol 

30 reducing effect of the linseed fibre* oil drug. 

Further, the phospholipids contained in the 
oil in the crush protect the mucous membrane of the 
stomach against the harmful effects of acids, analge- 
sic drugs and helicobacteria. 

35 In addition, linseed crush is agreeable to 

the user because it has a pleasant, somewhat nut-like 
taste and the drug dose can be taken in a variety of 
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wayS/ e.g. scattered on curdled milk, porridge, yog- 
hurt or other food or mixed in juice or other liquid. . 

In the following, the invention is described 
in detail by the aid of examples ^ which are only in- 
5 tended to illustrate the invention without restricting 
it. 

EXAMPLE 1 

The water absorbency and swelling of linseed 
crush were tested by soaking linseed crush powdered to 

10 different granular sizes in a graduated glass. The 
tested crush consisted of linseed crush fabricated ac- 
cording to the invention and having a granular size of 
2-5 mm. Commercially available bulk-laxatives are 
usually of a granular size below 2 mm. In the test, 1 

15 g of both crush types was weighed and placed in a gra- 
duated glass, into which was added 50 ml of vater. The 
crush was mixed in water by shaking gently, whereupon 
the swelling was observed by reading the crush volume 
from the scale on the graduated glass. Table 1 shows 

20 the test results. 



Table 1, Swelling of linseed crush 
(volume/ml) during sedimentation. 





Time 


Granular 
size 


0 h 


1 h 


2 h 


3 h 


4 h 


5 h 


6 h 


1 h 


8 h 


24 h 


< 2 mm 


2.5 


8 


9 


9 


9 


9 


9 


9 


9 


9 


2 - 5 mm 


3 


8 


9 


10 


14 


14 


14 


14 


14 


14 



25 As can be seen from Table 1, the granular si- 

ze of the crush has a pronounced effect on the water 
absorbency of the crush. Crush of a larger granular 
size is able to absorb more water and the absorption 
takes place more slowly than in finer-grained crush. 

30 It is desirable that the crush should have a high wa- 
ter absorption capacity and that the absorption should 
take place slowly, because this ensures that the swel- 
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ling of the cxush will not occur already in the sto- 
mach but only after it has got into the bowels. 



EXAMPLE 2 

5 The properties of the linseed crush of the 

invention were analyzed by determining its water- 
soluble and water-insoluble food fibre, total pento- 
sans, water-soluble pentosans, beta-glucan, total 
phosphatides, lecithin fraction {phosphatidyl choline) 

10 and water absorbency. The proportions of water-soluble 
and water insoluble food fibre were determined by 
Asp's enzymatic-gravimetric method (Journal of Agri- 
cultural and Food Chemistry 31 (1983) 476-482). The 
enzymes used in the method were alpha amylase, pepsin 

15 and pancreatin. The pentosans were determined by the 
Douglas spectrophotometric method. Beta-glucan was de- 
termined by the McCleary beta-glucanase method usinj 
the Megazyme reag^ent package. The phosphatides were 
determined by extracting the residual oil of the crush 

20 by means of a Soxhlet extractor with an azeotropic 
chloroform-methanol mixture. By this method, the resi- 
dual oil content of the crush was found to be 17 %. 
From the oil obtained, the total phosphatides were de- 
termined via a total phosphor analysis using the coef- 

25 ficient 30 and a method according to the American Oil 
Chemists' Society AOCS Official Method Ca 12-15, 1988. 
The lecithin was determined as a substance insoluble 
in acetone from the residual oil obtained from the 
Soxhlet extraction, according to the method presented 

30 in the publication FAO Food & Nutrition Paper 17, 
1980. The water absorbency of the crush was determined 
by mixing a 2.5 g sample in water. The mixture was al- 
lowed to stand for 30 minutes at a temperature of 30 
*C, shaken at 5-minute intervals. After the sedimenta- 

35 tion, the mixture was centrifuged, the clear solution 
was poured away and the sediment remaining in the 
centrifuge tube was weighed. The result was calculated 
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for the dry matter of the crush (92.1 %) , The analysis 
results are presented in Table 2. 



5 Table 2. Properties of linseed crush 



Water— soluble ^rtnH 'PiH'ra 


XI .u g / xuu 9 ox crusn 


Water-insoluble food fibre 


33-2 g / 100 g of crush 


Total pentosans 


8.1 g / 100 g of crush 


Water-soluble pentosans 


1.2 g / 100 g of crush 


Beta-glucan 


0.38 g / 100 g of crush 


Total phosphatides 


7.4 g / 100 g of residual 
oil, corresponding to 1.3 g / 
100 g of crush 


Lecithin 


4.6 g / 100 g of residual oil 


Water absorbency 


8.3 g water / 1 g of dry mat- 
ter of crush 



wo 97/35594 



i 



CA 02250407 1998-09-24 



PCT/FI97>00174 



10 



CLAIMS 



1. Drug composition for the regulation of bo*- 



wel activity, said composition containing linseed 
crush, characterized in that the linseed 
5 crush has been fabricated by removing part of the oil 
contained in linseeds via cold pressing, crushing the 
substantially compact linseed pulp cake or pellets 
obtained by pressing and separating from it the porti- 
on of crush that has a granular size of 2 - 5 mm. 
10 2, Composition as defined in claim 1, cha- 

racterized in that the crush has a water abscr- 
bency of at least 6 q, preferably az least 8 g of wa- 
ter / 1 g of dry matter. 

3. Composition as defined in claim 1 or 2, 
15 characterized in that maximal water absorpti- 
on by the crush is attained in 3 - 10 hours, advanta- 
geously in 4 - 9 hours, preferably in 5 - 8 hours. 

4. Composition as defined in any one of 
claims 1 - 3, characterized in rhat the 

20 amount of linseed oil contained in the linseed crush 
is 5 - 30 %, preferably 10 - 20 %, e.g. 15 - 18 %. 

5. Composition as defined in any one of 
claims 1 - 4, characterized in that the lin- 
seeds are cold-pressed using a screw press. 

25 6, Composition as defined in any one of 

claims 1 - 5, characterized in that the lin- 
seed crush is coated with a coat retarding the ab- 
sorption of water. 



30 composition for the regulation of bowel activity as 
defined in any one of claims 1-6, said composition 
containing linseed crush, characterized in 
that part of the oil contained in the linseeds is re- 
moved by cold-pressing so that they form a substanti- 

35 ally compact pulp cake, rhe pulp cake thus obtained is 
crushed to a granular size below 5 mm and from the 
crushed pulp is removed the portion that has a cranu- 



7. 



Procedure for the fabrication of a drug 
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lar size under 2 mm. 

8. Procedure as defined 



in claim 1 , cha- 



racterized in that the linseeds are cold- 
pressed using a screw press. 



characterized in that the linseed pulp is 
crushed in a roller mill. 

10. Procedure as defined in any one of claims 
7 -9^ characterized in that the crush is se- 

10 parated by screening. 

11. Procedure as defined in any one of claims 
7 - 10, characterized in that a protective 
gas is used in the procedure. 

12. Procedure as defined in any one of claims 
15 7 - 11, characterized in that the linseed 

crush is coated with a coat retarding the absorption 
of water. 

13. Procedure as defined in any one of claims 
7 - 12, characterized in that the linseed 

20 crush is packed in air-tight packages. 



Procedure as defined 



in claim 7 or 8, 



